Role of phosphatidylserine in the activation of Rho1-related Pkc1 signaling in Saccharomyces cerevisiae.
Protein kinase C (PKC) belongs to a family of serine/threonine kinases and is evolutionary conserved among eukaryotes. It contains several functional domains, with the C1 domain being identified as a membrane-targeting module. Diacylglycerol (DAG) and phorbol esters bind to the C1 domain to enhance its kinase activity. The C1 domain is conserved in PKC (Pkc1) in the budding yeast Saccharomyces cerevisiae; however, its kinase activity does not respond to DAG. Although the C1 domain of Pkc1 physically interacts with the small GTPase Rho1, the interaction between C1 domain and lipids has not yet been characterized. We herein provide evidence to show the physical interaction between the C1 domain of Pkc1 and phosphatidylserine (PS), but not DAG. The stress-induced activation of Pkc1 signaling was abolished in a cho1 mutant, which was defective in PS synthase. The deletion of CHO1 perturbed the appropriate localization of Pkc1 at the bud tip, and impaired the physical interaction between Pkc1 and GTP-bound Rho1 in vivo. Our results suggest that PS is necessary for Pkc1 signaling due to its role in regulating the localization of Pkc1 as well as the physical interaction between Rho1 and Pkc1.